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(57) ABSTRACT 

The mould comprises a punch (10) having an outer surface 
(11') arranged to engage the container tubular body (51) as an 
exact ?t, and an end portion (13) projecting axially from the 
loWer end of the cylindrical outer surface (11 '), and a die (30) 
arranged to form, in combination With the loWer surface (13') 
of the punch, a cavity (F) for forming the headpiece (52) of the 
container; the die (30) has a concave surface (32') arranged to 
receive as an exact ?t, by axial penetration, the loWer end of 
the cylindrical outer surface (11') of the punch together With 
the loWer end of the tubular body (51) of the container. The 
headpiece (52) is formed Within the forming cavity (F). 
According to the invention, the punch (10') comprises a radial 
deformation means (22, 25, 62, 65), positioned on its outer 
surface (11') and extending annularly along the entire circum 
ference of this surface to act on the tubular body (51) of the 
container, and is arranged to assume a normal position in 
Which its outer surface does not project radially from the 
cylindrical outer surface (11') of the punch, and an active 
position in Which it is urged in a centrifugal direction in such 
a manner as to press the tubular body (51) against the oppos 
ing surface of the die, means being provided to urge the radial 
deformation means (22, 25, 62, 65) in the centrifugal direc 
tion during the forming of the container headpiece (52). 

9 Claims, 14 Drawing Sheets 
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MOULD FOR FORMING THE HEADPIECE 
OF DEFORMABLE TUBULAR PLASTIC 

CONTAINERS 

TECHNICAL FIELD 

This invention relates to the forming of the top portion of 
deformable tubular plastic containers formed from a tubular 
body and a plastic headpiece bonded to one end of the tubular 
body. 

BACKGROUND ART 

For this purpose, moulds are knoWn comprising a punch 
having a loWer end portion Which penetrates into the cavity of 
a loWerly positioned die to de?ne, in combination With this 
latter, a cavity for forming the container headpiece; the punch 
possesses a cylindrical outer surface arranged to exactly 
engage the tubular body of the container, the loWer end of 
Which is positioned adjacent to the edge of the forming cavity 
and penetrates through the cylindrical surface of the die as an 
exact ?t, to couple the punch to the die. 

The container headpiece is formed Within the forming cav 
ity and is hot-bonded under pressure to the loWer end of the 
tubular body, typically by making the punch and die approach 
each other axially after inserting a plastic blank into the 
forming cavity; alternatively, this can be done by injecting 
?uidized plastic into the forming cavity While in the static 
con?guration. 

In this manner a tubular container is produced composed of 
the tubular body and the headpiece, Which usually possesses 
a threaded mouth through Which the container contents are 
extracted. 

The mouth of the forming cavity is closed by the loWer end 
portion of the cylindrical surface of the punch, Which pen 
etrates axially as an exact ?t, together With the loWer end of 
the tubular body, Within the cylindrical concave surface of the 
die. As the pressure in the forming cavity is very high during 
the forming process, said mutually engaging cylindrical sur 
faces of the punch and die (With the tubular body interposed) 
must mate With very little gap therebetWeen, in particular to 
prevent upWard seepage of the plastic material, Which Would 
result in undesirable ?lament-like protuberances projecting 
into the container chamber. 

Because of this, the insertion of the punch into the die 
during the mutual axial approach stage is a delicate and criti 
cal operation Which consequently requires a relatively 
lengthy time and particular care; moreover the risk of said 
undesirable ?lament-like protuberances forming cannot be 
eliminated in practice. 

The applicant is aWare of a mould for forming the top of 
deformable tubular plastic containers comprising a tubular 
body and a headpiece of plastic material bonded to one end of 
the tubular body. 

The mould comprises a punch having an outer surface 
arranged to engage the container tubular body as an exact ?t, 
and an end portion projecting axially from the loWer end of 
the cylindrical outer surface). 
A die is arranged to form, in combination With the loWer 

surface of the punch, a cavity (F) for forming the headpiece of 
the container. 

Said die has a concave surface arranged to receive as an 
exact ?t, by axial penetration, the loWer end of the cylindrical 
outer surface of the punch together With the loWer end of the 
tubular body of the container. 

The headpiece is formed Within the forming cavity (F) and 
is pressure-bonded therein to the loWer end of the tubular 
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2 
body by a radial deformation means of the punch, positioned 
on its outer surface and extending annularly along the entire 
circumference of this surface to act on the tubular body of the 
container, said means being arranged to assume a normal 
position in Which its outer surface does not project radially 
from the cylindrical outer surface of the punch, and an active 
position in Which it is urged in a radial direction in such a 
manner as to press the tubular body (51) against the opposing 
surface of the die. 
The above features are partially disclosed by EP-A 

0810073, but are not suitable to overcome the above said 
draWbacks. 
An object of this invention is to provide a mould able to 

overcome said draWbacks. 

DISCLOSURE OF THE INVENTION 

This and further objects are attained by the invention as 
characterised in the claims. 
The invention is based on the fact that the punch comprises 

a radial deformation means, positioned on its cylindrical 
outer surface, Which extends annularly along the entire cir 
cumference of this cylindrical outer surface and acts on the 
inner surface of the container tubular body in correspondence 
With the cylindrical concave surface of the die; this means is 
arranged to assume a normal position in Which its outer sur 
face does not project radially from the cylindrical outer sur 
face of the punch, and an active position in Which it is urged 
in a centrifugal direction in such as manner as to press the 
tubular body against the cylindrical concave surface of the 
die, means being provided to urge the radial deformation 
means in a centrifugal direction during the forming of the 
container headpiece. 
The radial deformation means is maintained in its normal 

position While the tubular body of the container is being ?tted 
over the punch in order not to hinder the penetration of the 
punch; it is also maintained in its normal position When the 
punch together With the tubular body is inserted axially Within 
the cylindrical concave surface of the die, again in this case 
not to hinder penetration. 

Subsequently, during forming, it is thrust in the centrifugal 
direction in order to press the container tubular body against 
the cylindrical concave surface of the die, along the entire 
circumference of the outer cylindrical surface of the punch. 

In this manner an outer sealed region is created Which 
hermetically and effectively seals the forming cavity, What 
ever the gap existing betWeen the mutually engaging cylin 
drical surfaces Within that region. 

According to a different embodiment, said radial deforma 
tion means is provided Within the die, on the concave surface 
thereof, and operates by pressing the tubular body against the 
opposing surface of the punch. 

Proper success of the forming operation is therefore 
assured, even if relatively large gaps are present betWeen the 
punch and die, With the practical result that the formation 
stage of the container headpiece is faster, more reliable and 
problem-free. 
The invention is described in detail hereinafter With the aid 

of the accompanying ?gures, Which illustrate one embodi 
ment thereof by Way of non-exclusive example. 

FIG. 1 is an axial section through that mould part incorpo 
rating a ?rst embodiment of the invention. 

FIG. 2 is an enlarged detail of FIG. 1. 

FIGS. 3A, 3B, 3C and 3D shoW that mould part of FIG. 1 
in four successive Working stages. 
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FIGS. 4A and 4B show an enlarged detail of that mould 
part of the preceding ?gures, relative to the radial deformation 
means, shoWn in its normal position and active position 
respectively. 

FIGS. 5A and 5B shoW an enlarged detail of that mould 
part of the preceding ?gures, relative to a modi?ed embodi 
ment of the radial deformation means, shoWn in its normal 
position and active position respectively. 

FIG. 6A is a front vieW of the embodiment shoWn in FIG. 
5A. 

FIG. 6B shoWs a portion of a section taken on the trans 
verse plane VlB-VIB of FIG. 5B, relative to a different 
embodiment of the second tube piece 24. 

FIG. 7 is an axial section through that mould part incorpo 
rating a second embodiment of the invention. 

FIGS. 7A, 7B and 7C shoW that mould part of FIG. 7 in 
three successive Working stages. 

FIGS. 8A and 8B shoW an enlarged detail of that mould 
part of FIGS. 6 and 7, relative to the radial deformation 
means, shoWn in its normal position and active position 
respectively. 

FIG. 9 is a front vieW of FIG. 8A. 
FIG. 10 is an enlarged detail, similar to FIG. 2, of a third 

embodiment of the invention. 
FIGS. 11A and 11B shoW an enlarged detail of that mould 

part of FIG. 10, relative to the radial deformation means, 
shoWn in its normal position and active position respectively. 

FIG. 12 is an enlarged detail, similar to FIG. 2, of a fourth 
embodiment of the invention. 

FIG. 13 is the section on the plane XIII-XIII of FIG. 12. 
FIGS. 14A and 14B shoW an enlarged detail of that mould 

part of FIG. 12, relative to the radial deformation means, 
shoWn in its normal position and active position respectively. 
The plastic container 50 to be produced comprises a tubular 

body 51 and a headpiece 52 Which is bonded to one end of the 
tubular body 51; the tubular body is formed in a previous 
stage, Whereas the headpiece 52 is formed and simulta 
neously bonded to the tubular body 51 Within the present 
mould; ?nally, the other end of the tubular 25 body 51 is 
closed in a subsequent stage. 

Usually, the headpiece 52 possesses a tubular threaded 
mouth, through Which the contents are extracted. 

The mould comprises a punch 10 having an outer tube 
piece 11 and a coaxial inner body Within the tube piece 11. 
The outer surface 11' of the outer tube piece 11 is cylindrical 
and is arranged to engage as an exact ?t the tubular body 51 of 
the container, Which is draWn over the punch 2 during its axial 
penetration by this latter. 

The inner body 12 comprises an end portion 13 Which 
projects axially doWnWards from the loWer end of the outer 
tube piece 11 and has a loWer convex surface 13' Which 
converges overall doWnWards toWards the axis. 

In the embodiment shoWn in the ?gures, the punch 10 
possesses a loWerly closed inner axial cavity in Which an inner 
coaxial tube 15 is positioned to de?ne an inner chamber 16' 
and an annular outer chamber 16"; means (of knoWn type, not 
shoWn in the ?gures) are located in the inner chamber 16', for 
cooling the punch. 
On the lateral surface of the punch 10 at a predetermined 

distance from the loWer end of the punch, there is positioned, 
projecting radially outWards, a ring 17 Which serves as an 
abutment element for the upper end of the tubular body 51, to 
determine the axial position thereof. 

BeloW and coaxial to the punch 10 there is provided a die 
30 (of knoWn type and illustrated only schematically in the 
?gures) having a concave surface 31' Which, in combination 
With the loWer surface 13' of the end portion 13 of the punch, 
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4 
de?nes a cavity F for forming the headpiece 52 of the con 
tainer and for pressure-bonding it to the loWer end of the 
tubular body 51. 

Speci?cally, said surfaces 13' and 31' are suitably shaped to 
de?ne a tubular threaded mouth 52' on the body 52; for this 
purpose the loWer end 14 of the portion 13 is closed and is 
contacted by an axial cylindrical core 33 sealedly slidable 
axially through an axial hole 34 provided in the die 30, With 
suitable means (not shoWn in the ?gures) upWardly urging the 
core 33 Which normally projects upWards from the hole 34 to 
a considerable extent and is moved doWnWards folloWing 
contact by the end portion 13 When the punch 10 engages the 
die 30. 

With the concave surface 31' of the die 30 there is associ 
ated a cylindrical concave surface 32', Which lies above it as a 
continuation of its upper edge, to receive as an exact ?t, by 
axial penetration, the loWer end of the cylindrical outer sur 
face 11' of the punch together With the loWer end of the tubular 
body 51 of the container. There is also provided a frusto 
conical surface 35' lying above and adjacent to the surface 32', 
to act as a lead-in for the penetration of the punch 10. 

According to the invention, the punch comprises a radial 
deformation (expansion) means positioned on its cylindrical 
outer surface 11' and extending annularly along the entire 
circumference of this surface 11', to act against the inner 
surface of the tubular body 51 of the container in correspon 
dence With the cylindrical concave surface 32' of the die 30. 

In the ?rst embodiment, shoWn in FIGS. 1, 2, 4A and 4B, 
the radial deformation means is positioned in an annular 
chamber 21 formed in the outer tube piece 11 of the punch and 
opening into the cylindrical outer surface 11'. 

For practical and constructional reasons the outer tube 
piece 11 of the punch is axially divided into three segments 
side-by-side in the longitudinal direction, the annular cham 
ber 21 being formed partly in the loWer segment 111 and 
partly in the intermediate segment 112. The radial deforma 
tion means comprises a ?exible annular element 22, consist 
ing of a sleeve of elastomeric material, the axial section 
through Which is relatively narroW and elongate in the longi 
tudinal direction, it being positioned to close the open side of 
the annular chamber 21. The sleeve 22, the outer surface of 
Which does not normally project outWards from the annular 
chamber 21 (see FIG. 4A), is radially locked by tWo annular 
edges 211, one upper and the other loWer, Which project in an 
axial direction toWards the interior of the annular chamber 21 . 

By means of conduits 231 provided Within the intermediate 
segment of the tube piece 1 1, and internal second conduit 232, 
the annular chamber 21 communicates With means (of knoWn 
type, not shoWn in the ?gures) for feeding pressurized ?uid 
(in particular air), the sleeve 22 being arranged to ?ex Within 
the axial plane folloWing the feed of pressurized ?uid into the 
chamber 21. 

Consequently, the sleeve 22 assumes a normal position in 
Which its outer surface, the chamber 21 not being pressurized, 
does not project radially from the cylindrical outer surface 11' 
of the punch (see FIG. 4), and an active position in Which, 
pressurized ?uid having been fed into the chamber 21, it is 
pressed in the centrifugal direction to press against the tubular 
body 51 and this against the cylindrical concave surface 32' of 
the die (see FIG. 4B), this being the state during the forming 
of the container headpiece 52. 

Preferably the cross-section through said ?exible annular 
element 22 comprises an intermediate portion of greater 
diameter, projecting toWards the opposing surface of the die 
(see FIGS. 5A and 5B). 
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During the forming operation the annular chamber 21 is 
initially non-pressurized, the radial deformation means hence 
being maintained in its normal position. 

Initially, the tubular body 51 of the container is separate 
from the punch 10 and is draWn over the cylindrical surface 
11' of the punch by the axial movement of the container 
tubular body 51 (see FIG. 3A), Whereas the punch 10 remains 
at rest for the entire forming operation, As the radial defor 
mation means is in its normal position (see FIG. 4A), the 
sleeve 22 does not create an obstacle to the penetration of the 
punch. 
A ring of elastomeric material 52, the mass of Which 

de?nes a predetermined blank for producing the container 
headpiece 52, is then inserted into the cavity of the die 30, and 
immediately afterwards the die 30 is moved upWards (see 
FIG. 3B). 

In the next stage (see FIG. 3C), the loWer end of the punch 
10, together With the loWer end of the container tubular body 
51, penetrates into the cavity of the die 30, the radial defor 
mation means being alWays in its normal position and hence 
not creating an obstacle to the axial penetration of the loWer 
end of the cylindrical outer surface 11' of the punch (together 
With the loWer end of the tubular body 51) Within the cylin 
drical concave surface 32'. As soon as this penetration is 
complete, compressed air is fed into the chamber 21 so that 
the sleeve 22 ?exes and is urged in the centrifugal direction to 
press the tubular body 51 against the cylindrical concave 
surface 32' of the die (see FIG. 4B). 

During this stage (also shoWn in FIGS. 1 and 2), as a result 
of the mutual approach of the die and punch, the ring 55 is also 
compressed and, being in a pasty state, completely ?lls the 
forming chamber F to form the container headpiece 52 Which 
simultaneously becomes bonded by thermoforming to the 
loWer end of the tubular body 52 of the container; at the same 
time, the sleeve 22 creates, betWeen the punch cylindrical 
surface 11' and the cylindrical concave surface 32', an annular 
barrier Which hermetically and effectively seals the forming 
chamber F, to prevent seepage of plastic material and hence 
prevent the formation of undesired ?lament-like protuber 
ances Within the container 50. 

In the next stage the die 3 0 is moved doWnWards aWay from 
the punch 10 and the container 50 is WithdraWn from the 
punch (see FIG. 3D). 

In the embodiment shoWn in FIGS. 4A and 4B the sleeve 22 
acts by directly contacting the tubularbody 51, Whereas in the 
modi?ed embodiment shoW in FIGS. 5A and 5B there is 
associated With said elastomeric sleeve 22 an outer annular 
metal band 24, elastically expandable in a radial direction, 
Which is positioned on the outside of the sleeve 22 to act by 
contacting the tubular body 51. The annular band 24 serves to 
normally contain the sleeve 22 Within the chamber 21 (see 
FIG. 5A). On feeding compressed air into the chamber 21, the 
sleeve 22 ?exes and is urged in the centrifugal direction in 
such a manner as to radially expand the band 24 and cause it 
to press the tubular body 51 against the cylindrical concave 
surface 32' ofthe die (see FIG. 5B); in this case the edges 211 
are not provided, and the chamber 21 is completely open 
toWards the opposing die. 

In the version shoWn in FIG. 6A, the outer annular band 24 
is interrupted by an oblique T cut, With its ends 241 lying 
close to each other. 

In the version shoWn in FIG. 6B, the outer annular band 24 
is interrupted, With its ends 242 superposed and in mutual 
contact. 

In the second embodiment, shoWn in FIGS. 6-9, the radial 
deformation (expansion) means operates folloWing the 
mutual axial approach of the entering punch 10 and the cavity 
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6 
of the die 30. Said deformation means comprises, expandable 
in the radial direction, a substantially ?at and normally undu 
lated annular element 25 of elastically ?exible material (for 
example steel), the axial section through Which extends in a 
radial direction, and a radial annular chamber 26, provided 
Within the punch 10 and opening into the cylindrical outer 
surface 11' thereof, it being of variable axial dimension. 

In the embodiment shoWn in FIGS. 8A and 9, the expand 
able element 25 presents undulations along its cylindrical 
sections; alternatively the undulations can extend along its 
axial section. 

In this embodiment the punch 10 comprises tWo parts 
movable relative to each other in an axial direction: a ?rst part 
de?ned by an inner tube piece 12a, and a second part de?ned 
by an outer tube piece 1111 Which presents said cylindrical 
outer surface 11'. Said tWo parts 11a and 1211 are movable 
relative to each other in an axial direction. 

The inner tube piece 12a is integral With the end portion 13, 
Which projects axially doWnWards from the loWer end of the 
outer tube piece 11a, and of Which the loWer surface 13' 
de?nes, together With the concave surface 31' of the die 30, 
the forming cavity F. 
The outer tube piece 11 a possesses at its loWer end a 

doWnWardly facing radial annular surface 41, Whereas the 
inner tube piece 12a possesses an upWardly facing radial 
annular surface 42 faced a short distance therefrom by the 
other radial surface 41, the surfaces 41 and 42 de?ning the 
upper and respectively loWer surface of the radial annular 
chamber 25 (see FIGS. 8A, 8B and 9 in particular). 
The inner tube piece 12a possesses at its upper end a 

larger-diameter portion de?ning a doWnWardly facing shoul 
der 44 Which comes into contact With a corresponding shoul 
der 43 provided on the inner surface of the outer tube piece 
11a. The contact betWeen the tWo shoulders 43 and 44 pre 
vents the inner tube piece 1211 from WithdraWing doWnWards 
from the outer tube piece 1111; the said shoulders are in such 
mutual geometrical relationship that When they are in contact, 
the axial dimension (Which is a maximum) of the annular 
chamber 26 is such as to contain the annular element 22 When 
in its normal con?guration, i.e. released (see FIG. 8A). 
The chamber 26 is arranged to contain the annular element 

25 such that its outer peripheral edge normally does not 
project outWards from the chamber, and is able to decrease its 
axial dimension during the forming of the headpiece 52, 
folloWing the axial approach of the punch 10 toWards the 
cavity of the die 30, to such an extent as to cause compression 
of the annular element 25 and consequently its centrifugal 
expansion in such a manner as to press the tubular body 51 of 
the container against the cylindrical concave surface 32' of the 
die (see FIG. 8B). 
The outer tube piece 11a is ?xed, and in particular is rigid 

With a ?xed part of the structure (not shoWn in the ?gures) of 
the machine Which carries out the operation. In contrast, the 
inner tube piece 1211 can slide axially through a short distance 
relative to the tube piece 1111, between a normal position in 
Which the shoulders 43 and 44 are in mutual contact and the 
end portion 13 projects to its maximum extent from the outer 
tube piece 11a, and a retracted position in Which the inner 
tube piece 1211 has re-entered the tube piece 11a to its maxi 
mum extent and the chamber 26 reduces its axial dimension to 
its minimum value. 

During the forming operation, the punch 10 and the die 30 
are made to approach each other after draWing the tubular 
body 51 of the container over the outer cylindrical surface 11' 
of the punch and after inserting into the cavity of the die 30 a 
ring of elastomeric material 55, the mass of Which de?nes a 
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predetermined blank for forming the headpiece 52 of the 
container, all as already described for the ?rst embodiment. 

The shoulders 43 and 44 are initially in mutual contact, the 
annular chamber 21 has its maximum axial dimension, and 
the expandable element 25 is in its released (and hence undu 
lated) con?guration. 
As the die 30 rises toWards the punch 10 to compress the 

elastomeric ring 55 Within the chamber F (as shoWn by the 
position sequence of FIGS. 7A, 7B and 7C), the axial dimen 
sion of the chamber F decreases (until the ?nal dimension is 
achieved in Which the material of the ring 55 completely ?lls 
the chamber). 

At the same time, the thrust of the rising die 30 causes the 
end portion 13 to move upWards by virtue of the reaction of 
the material of the ring 55; this causes axial compression of 
the annular chamber 26 and hence compression of the 
expandable annular element 25, With the result that this 
expands in a centrifugal direction such as to press, With its 
outer peripheral edge, the container tubular body 51 against 
the cylindrical concave surface 32' of the die (see FIG. 8B). 

This action is facilitated by the fact that the inner peripheral 
edge of the element 25 is in contact With the inner axial Wall 
of the chamber 26 and the element 25 can expand only in a 
centrifugal direction. 

The element 25 therefore creates, against the cylindrical 
concave surface 32', an annular barrier Which hermetically 
and effectively seals the forming chamber F, to prevent seep 
age of plastic material and hence prevent the formation of 
undesired ?lament-like protuberances Within the container 
50. 

The third embodiment, shoWn in FIGS. 10, 11A and 11B, 
differs from the ?rst embodiment in that the radial deforma 
tion means is positioned in an annular chamber 61, provided 
Within the die 30 and open toWards the cylindrical outer 
surface 32' thereof. Speci?cally, said means acts by directly 
contacting the tubular body 51 of the container and is in the 
form of a sleeve 62 of elastomeric material (similar to the 
sleeve 22 of the ?rst embodiment), its section being relatively 
narroW and elongate in a longitudinal direction. 

This sleeve 62 is positioned to close the annular chamber 
61, its outer surface not normally projecting outWards from 
the annular chamber 61, i.e. beyond the line of the cylindrical 
surface 32'; in addition, on feeding pressurized ?uid into the 
chamber 61 the sleeve 62 ?exes Within the axial plane until it 
presses the tubular body 51 against the opposing cylindrical 
surface 11' of the punch 10; in this respect, the annular cham 
ber 61 is connected to pressurized ?uid feed means (not 
shoWn in the ?gures) via conduits 63. 

Its operation is similar to that already described for the ?rst 
embodiment: the annular chamber 61 is initially not pres sur 
iZed and hence the radial deformation means is maintained in 
its normal position; as it is in its normal position (see FIG. 
11A), the sleeve 62 creates no obstacle to the penetration in an 
axial direction of the loWer end of the punch 1 0, together With 
the loWer end of the tubular body 51 of the container, into the 
cavity of the die 20 via the cylindrical concave surface 32'. As 
soon as this penetration has taken place, compressed air is fed 
into the chamber 61 so that the sleeve 62 ?exes and acts in the 
centrifugal direction to press the tubular body 51 against the 
cylindrical surface 11' of the punch 10 (see FIG. 11B). The 
sleeve 22 therefore creates, betWeen the punch cylindrical 
surface 11' and the cylindrical concave surface 32', an annular 
barrier Which hermetically and effectively seals the forming 
chamber F, to prevent seepage of plastic material and hence 
prevent the formation of undesired ?lament-like protuber 
ances Within the container 50. 
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In the embodiment shoWn in FIGS. 10-11B, the ?exible 

annular element 62 acts by directly contacting the tubular 
body 51 of the container and is locked in the radial direction 
by tWo annular edges 61 1, one upper and the other loWer, 
Which project in an axial direction toWards the interior of the 
annular chamber 21, such that its outer surface does not 
normally project outWards from the annular chamber 21 (see 
FIG. 11A). Its cross-section comprises an intermediate por 
tion of greater diameter Which projects toWards the opposing 
surface of the punch and is inserted betWeen the edges 611 
until ?ush With the cylindrical surface 31'. 

In the fourth embodiment (FIGS. 12-14B), Which is similar 
to the second embodiment (FIGS. 6-9), the radial deforma 
tion means operates folloWing the mutual axial approach of 
the entering punch 10 and the cavity of the die 30. Again in 
this case, the radial deformation means comprises an annular 
element 65 deformable in the radial direction, and a radial 
annular chamber 66 provided Within the die 30 and opening 
into its concave surface 32', to contain said annular element 
65 such that its inner peripheral edge does not normally 
project outWards from the annular chamber 66, said deforma 
tion element 65 being made to contract in the radial direction 
as a result of the mutual axial approach of the entering punch 
10 and the cavity of the die 30, such as to press the tubular 
body 51 against the opposing surface of the punch. 

In the embodiment shoWn in FIGS. 12-14B, said annular 
chamber 66 is provided Within the die 30 and possesses a 
surface 66' inclined doWnWards toWards the punch 10. The 
contractable element 65 is preferably of very elastic steel, its 
circumference being interrupted by a transverse cut and its 
outer surface 65' being inclined, to mate With the inclined 
surface 66' of the chamber 66. 
The punch 10 also comprises abutment means 72 movable 

rigidly With it, to move the contractable element 65 doWn 
Wards along the inclined surface 66' of the chamber 66 fol 
loWing mutual axial approach of the entering punch 10 and 
the cavity of the die 30, to cause radial contraction of the 
element 65 toWards the opposing surface of the punch 10. 

In detail, the chamber 66 opens upperly into an upWardly 
facing upper horiZontal surface 68 of the die 30. On the top of 
the ring 65 there are rested a number (six in FIG. 13) of small 
vertical pushers 69, angularly distributed in a regular manner 
about the punch 1 0 and resting With their upper end on the top 
of the ring 65. The pushers 69 are inserted axially slidable into 
suitable holes 7111 of vertical axis, provided Within a ring 71 
?xed to the upper surface 68 and surrounding the annular 
chamber 66. If released, the ring 65 projects axially outWards 
for a certain distance above the upper surface 68 (see FIG. 
14A), until it strikes a limit stop provided in the ring 71, to 
raise the pushers 69, the upper end of Which projects outWards 
in a upWard direction from the holes 71A. 

With the punch 10 there is rigidly associated an abutment 
ring 72 to abut against the pushers 69 and to push them 
through a certain distance doWnWards. 

During the forming operation, the punch 10 and the die 30 
are made to approach each other, after draWing the container 
tubular body 51 over the outer cylindrical surface 11' of the 
punch and after inserting into the cavity of the die 30 a ring of 
elastomeric material 55, the mass of Which de?nes a prede 
termined blank for producing the headpiece 52 of the con 
tainer, in a manner similar to that described for the ?rst 
embodiment. 
The ring 65 is in its released con?guration and hence does 

not project radially beyond the line of the cylindrical surface 
32'. 

Consequently the ring 65 does not hinder the penetration in 
the axial direction of the loWer end of the punch 10, together 






